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Anatomy Trumps All!
Leslee Shaw, PHD,* Stephan Achenbach, MD, PHD,y Jagat Narula, MD, PHDzn this issue of iJACC, Pontone et al. (1) present an
intriguing report on the comparative prognostic
accuracy of exercise electrocardiography (ECG) as
compared with coronary computed tomographic
angiography (CTA) ﬁndings. Several important
factors are noteworthy. First, the population is
relatively large and the duration of follow-up long.
The beneﬁt of deriving comparative predictive in-
formation over an extended period of time and
within a relatively diverse population is a critical
component of quality research. Second, comparative
information between diagnostic testing modalities in
the assessment of suspected coronary artery disease
remains a valuable goal for research activities. There
remains a paucity of available evidence upon which
to compare different risk markers, in this case from
the ECG as compared to anatomic ﬁndings from
coronary CTA.
Accordingly, this paper is a vital piece of evidence
upon which to guide clinical decisions. The current
evaluation algorithm for patients with suspected
cardiac symptoms is frequently an exercise ECG as
the index procedure. Current stable ischemic heart
disease guidelines recommend the exercise ECG as
the front line test to assess patients with a normal rest
ECG and for those capable of maximal exercise (2).
Given the limitations of exercise ECG, optimized
testing would be desirable to better identify at-risk
individuals. For the low-to-intermediate risk patients
such an optimized testing strategy would potentially
be a follow-up coronary CTA after index testing with
an exercise ECG in order to deﬁne optimal param-
eters of risk within the patient’s burden of obstructive
CAD. In the current series as well as from previous
reports, coronary CTA parameters have been
consistently shown to provide incremental risk-based
information above and beyond ECG and clinicalFrom the *Emory University School of Medicine, Atlanta, Georgia;
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the exercise ECG was not statistically signiﬁcant in a
multivariable model estimating cardiac death or
myocardial infarction. By comparison, the relative
hazard for cardiac death or myocardial infarction was
elevated by as much as 3- to 11-fold for patients with
CTA-veriﬁed multivessel coronary disease or in the
setting of a signiﬁcant left main stenosis. The exer-
cise ECG has known limitations and the demon-
stration of improved prognostic accuracy of
obstructive coronary disease is consistent with de-
cades of research on this subject (2).
Consistent with this prior evidence, the current
report also provides further support for the prog-
nostic value of anatomy as a primary driver of clinical
outcomes. In this report, documentation of a sig-
niﬁcant coronary stenosis was the sole independent
predictor of cardiac death or nonfatal myocardial
infarction. While this is not new, as there are vol-
umes of available angiographic data noting that the
extent and severity of obstructive coronary artery
disease is associated with elevated rates of adverse
clinical outcomes. In fact, there is a proportional
relationship between the extent and severity of
obstructive coronary disease that as the disease
worsens so does the anticipated cardiac event rate.
This may be the reason why, in some cases, evidence
of provocative ischemia is not a driver of clinical
outcomes but may be a bystander effect of the burden
of obstructive and nonobstructive atherosclerosis that
is the critical component and link to worsening
clinical outcomes (6,7). Of course, this latter hy-
pothesis of a null prognostic impact of ischemia as
directly inﬂuencing outcome is speculative and re-
quires additional study in order to clearly deﬁne a
working model. It is also of import that ischemia is a
strong component to guide management decisions
which further inﬂuence the risk-outcome relation-
ship. That is, patients with high risk ischemia (either
imaging-based or by ECG) are those who more often
proceed to coronary angiography and to have
guideline-directed medical management (2). To that
end, we do not have a natural history model of
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746ischemia, such as we did in decades past, because
ischemia prompts considerable attention to anti-
anginal and related preventive management
decisions.
What this paper fails to deﬁne is how all relevant
risk information from the exercise test may con-
tribute to prognosis. This would include non-ECG
parameters including heart rate, blood pressure,
symptom-based, and functional parameters. It is
well established that a multiparametric evaluationor the use of scores improve the detection of
obstructive coronary disease and risk stratiﬁcation
(8). Future efforts must optimize the comparative
markers in order to create evolutionary changes in
our evaluation paradigm for patients presenting with
suspected cardiac symptoms. In lieu of this, the
current manuscript should be lauded for providing
us with a sizeable step forward in our understanding
of the variable risk relationship between ischemic
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